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Emphysematous pyelonephritis is a serious complication of upper urinary tract in-
fection. It is common in females and in diabetics. It is usually unilateral, but bilateral 
involvement may occur. Escherichia coli is the leading causative organism. As it is 
life-threatening, prompt diagnosis and intervention are necessary. Imaging exami-
nations are essential to establish the diagnosis. Computed tomography has been 
found to be a useful imaging modality in the evaluation of the diagnosis and extent 
of emphysematous pyelonephritis. Treatment of emphysematous pyelonephritis in-
cludes systemic antibiotics, percutaneous drainage, nephrectomy, or a combination 
of these treatment methods.
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1.  Clinical Presentation
A 48-year-old woman came to our emergency room be-
cause she suffered from sudden onset of diffuse abdom-
inal pain. On physical examination, diffuse abdominal 
tenderness with muscle guarding and rebound pain were 
noted, as was knocking pain over bilateral costovertebral 
angles. Laboratory examination revealed leukocytosis, 
thrombocytopenia, elevated serum C-reactive protein and 
impaired renal function. She had a medical history of 
type 2 diabetes mellitus that was under insulin control. 
She had also received cholecystectomy due to gallstones 
with acute cholecystitis.
Plain film of the abdomen revealed a mottled gas pat-
tern in bilateral renal regions and poor outline of bilateral 
renal shadows (Figure 1). Non-contrast abdominal com-
puted tomography revealed diffuse gas collections in the 
collecting system and parenchyma of enlarged bilateral 
kidneys, and in bilateral perirenal spaces (Figure 2). Hence, 
bilateral emphysematous pyelonephritis was diagnosed.
The patient was then admitted to our intensive care 
unit for further investigation and management under 
the impression of bilateral emphysematous pyelone-
phritis with sepsis. After admission, urine examination 
showed pyuria and hematuria; urine and blood cultures 
showed growth of Escherichia coli. Intravenous adminis-
tration of antibiotics was given. Bilateral percutaneous 
nephrostomies were tried, but failed. Her condition deteri-
orated. Respiratory failure and consciousness disturbance 
Figure 1 Plain KUB shows a mottled gas pattern in the regions 
of bilateral kidneys.
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developed. Endotracheal intubation with ventilator sup-
port was given, but her condition continued to worsen. 
Emergent bilateral nephrectomies were performed, and 
she was started on hemodialysis postoperatively.
Pathological report of resected bilateral kidneys 
showed bilateral emphysematous pyelonephritis. After 
the operation, she developed pneumonia in the right 
lower lung, bilateral pleural effusion, and fluid accumula-
tion in bilateral renal fossae. Intravenous administration 
of antibiotics, left thoracocentesis, and percutaneous 
pigtail catheter drainage of the right pleural cavity and 
bilateral renal fossae were performed. Her condition 
stabilized, and she was discharged after a few weeks. 
Regular follow-ups are being done at our outpatient de-
partment, and regular hemodialysis was recommended.
2.  Discussion
Emphysematous pyelonephritis is a serious complication 
of upper urinary tract infection. It is usually associated 
with diabetes mellitus and/or urinary obstruction.1–5 Gas 
in the renal collecting system, renal parenchyma, and 
perirenal and pararenal spaces is considered a presenta-
tion of emphysematous pyelonephritis. Emphysematous 
pyelonephritis is usually unilateral. Bilateral involvement 
was noted in 7% of cases.3 It is more common in females 
than males (female:male ratio, 2:1) and in diabetics.1,2,5 
Common symptoms include fever, chills, flank pain, leth-
argy and confusion.1 Shock can be present. Infection 
caused by gas-producing organisms is present in all cases. 
Gas-producing organisms that can cause emphysema-
tous pyelonephritis include E. coli, Klebsiella pneumoniae, 
Aerobacter aerogenes and Proteus mirabilis, but E. coli 
is the leading causative organism.
As it is life-threatening with a mortality of about 
40%,6 prompt diagnosis and intervention are necessary. 
Imaging examinations are essential to establish the diag-
nosis. Plain film of the abdomen can show a mottled gas 
pattern in the region of the involved kidney, which may 
extend into the retroperitoneum. Intravenous urogra-
phy usually shows poor outline with mottled gas pattern 
of the involved kidney, and poor function of the involved 
kidney (i.e., non-visualization of the renal collecting sys-
tem of the involved kidney). Ultrasonography shows 
dense echoes originating from the involved kidney, and 
a “gassed-out” kidney (i.e., the sound beam is almost
totally reflected by the highly echogenic gas) if the gas 
has entered the perirenal space. Computed tomography 
has been found to be a useful imaging modality in the 
evaluation of the diagnosis and extent of emphysema-
tous pyelonephritis, which shows gas collections in the 
parenchyma and collecting system of the involved en-
larged kidney, and in the ipsilateral perirenal space.
Treatment for emphysematous pyelonephritis var-
ies, but includes systemic antibiotics, percutaneous 
drainage, nephrectomy, or a combination of these treat-
ment methods. Percutaneous drainage is usually used
in the very ill, high-risk patients.7
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Figure 2 Non-contrast computed tomography of the kidneys shows gas within the collecting system and parenchyma of slightly 
enlarged kidneys, and in bilateral perirenal spaces, as well as poor demarcation of the collecting system of bilateral kidneys, 
indicating bilateral emphysematous pyelonephritis: (A) axial view; (B) coronal view.
